Increase in renal erythropoietin receptors in diabetic rats is mainly mediated by hyperglycemia associated with the STAT3/GATA-1 signaling pathway.
Erythropoietin (EPO) produces cytoprotection in many tissues by activating the EPO receptor (EPOR); these effects include anti-oxidative stress and the inhibition of apoptosis in renal tubular cells. Moreover, EPO is clinically used in diabetic patients who suffer from chronic renal disease. However, the effect of hyperglycemia on renal EPOR expression remains unknown. Therefore, we determined the changes in renal EPOR expression in diabetic rats and investigated the role of potential factors using cultured cells. Streptozotocin-induced hyperglycemic rats (STZ rats) treated with insulin or phloridzin to correct hyperglycemia were used to investigate treated with insulin or phloridzin to correct hyperglycemia were used to investigate the EPOR changes. Potential factors, including the transducer and activator of transcription 3 (STAT3) and GATA binding protein 1 (GATA1), were identified in cultured NRK-49F cells after incubation with high glucose (HG) levels to mimic diabetic animals. Renal EPOR expression was reduced by insulin and phloridzin in STZ rats, and hyperglycemia recovered. An increase in EPORs was also reproduced in hyperglycemia-exposed NRK-49F cells and HK-2 cells, which showed a higher expression of STAT3 or GATA1. Furthermore, the application of siRNA specific to STAT3 or GATA1 attenuated the higher expression of EPORs in HG-incubated NRK-49F cells. Moreover, stattic administered at a dose that was sufficient to inhibit STAT3 restored the level of renal EPORs in diabetic rats. Taken together, the expression of renal EPORs is increased by hyperglycemia via the STAT3/GATA1 pathway and has been characterized in both diabetic rats and cultured cells.